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neurotoxicity 186, 188-194, 225 
on amidotransferase 180, 209, 210, 
212-214, 217 
on L-aspartate transcarbamylase 186 
on CPS 179, 182, 186, 196, 209, 212, 
214, 233, 241, 242 
on CTP 227 
on CTP synthetase 157, 163, 179, 209, 
212, 214, 227-229 
on deoxynucleotide pools 217 
on desamido-NAD:L-glutamine 
amido-ligase 182 


on different tissues 210, 212 
on FGAM synthetase 215, 217 
on FGAR amidotransferase 179 
on y-glutamyltransferase 182 
on GMP synthetase 180, 212, 214, 217, 
227-229 
on GTP 227 
on hepatoma 3924A 158, 159, 165, 208, 
442 
on hepatoma 3924A and host liver 225, 
227, 228 
on nucleotides 225-231 
on PRPP concentrations 215, 216 
on rat brainenzymes 225-231 
on ribonucleotide pools 168, 216, 218 
on UTP 199 
on XMPaminase 182 
paranoid schizophrenia and 230, 231 
pharmacokinetics 186-188 
plasma profiles 187 
preclinical antitumor activity 182-184 
preclinical toxicology 184, 185 
purine antimetabolites and 195 
pyrimidine antimetabolites and 196 
-resistant P388 cells 181 
salvage pathways and 217, 218 
structure 180 
synergistic effects 195, 219-221 
targets of 218 
ACTTP (9-(2-hydroxyethoxymethyl) 
thymidine triphosphate) inhibition of 
HSV DNA polymerase 380 
Actinomycin D-acivicin synergism 195, 
219-221 
Acycloguanosine inhibition of HSV DNA 
polymerase 380, 381 
Acyclothymidine 397 
Acyclovir (9-(2-hydroxymethyl) guanine) 
herpes virus treatment 330 
inhibition of DNA synthesis 441, 444 
Adenine alkylation by addressed 
oligonucleotide derivatives 311 
Adenine nucleotides see individual names 
Adenine phosphoribosyltransferase 
(AMP:pyrophosphate 
phosphoribosyltransferase; 
EC 2.4.2.7) 
acivicin and 218, 220 
in Leishmania donovani 329 
in purine salvage 106, 107 
tiazofurin and 62, 63 
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Adenosine analogs and enzyme 
binding 325-329 
Adenosine deaminase (EC 3.5.4.4) 
absence, effects of 326 
DCF on 326 
EHNA on 326, 394 
substrate specificity 323, 326 
Adenosine kinase (EC 2.7.1.20) 
5-azacytidine derivatives on 345 
5-iodotubercidin on 326 
in Leishmania donovani 329 
substrate specificity 323-326 
S-Adenosylhomocysteine hydrolase 
(EC 3.3.1.1) 
C?Ado on 327 
Adox on 327 
Ara-A on 328 
Adenosylmethionine structure 127, 128 
S-Adenosylmethionine decarboxylase 
(S-adenosyl-L-methionine carboxy-lyase; 
EC 4.1.1.50) 
inhibition by 
bis(guanylhydrazones) 94, 128-130 
polyamine biosynthesis and 104, 106, 
107 
target for chemotherapy 125-136 
S-Adenosylmethionine synthetase 
(AT:L-methionine S-adenosyl- 
transferase; EC 2.5.1.6) 
polyamine biosynthesis and 106, 107 
ADP, DBD and VF-122 0n_ 171 
Adriamycin (doxorubicin) 
in FAM chemotherapy 146 
in Ftorafur chemotherapy 146 
on plasma membrane 263-273 
antiproliferative action 263,270 
comparison with TPA action 271 
differences from other 
amphipaths 268, 273 
induced echinocyte-discocyte 
transition 266 
on Ca uptake by [OVs 268 
on discocytes 267 
on inositolphospholipid 
breakdown 270, 271 
on L1210 cells 263 
on phospholipid binding 270 
Affinity labelling of biopolymers 277 
Agmatine ureohydrolase (agmatine 
amidinohydrolase; EC 3.5.3.11) 
putrescine synthesis and 104 
Alkylating agents 
growth inhibitory lesions by 254 
potentiation of 5-FU therapy 143-151 
oligonucleotide derivatives 281 
on growth factors 256 
on plasma membrane 247-259 


on transport systems 251, 258 
synergism with enzyme 
inhibitors 258, 259 
Alkylation 
complementary addressed 282-288 
main points intRNA 285 
of biopolymers in Krebs II cells 308 
of E. colirRNA 283 
of DNA 284 
of nucleic acids 282 
of tRNA 284 
with '*C oligonucleotide 
derivatives 308 
yields of alkylated bases 284 
Allopurino! riboside phosphorylation 
329 
Amidotransferase (amidophosphoribosyl- 
transferase; PRPPAT; EC 2.4.2.14) 
acivicinon 180, 197, 209, 212-214, 218 
azaserine on 209, 211, 213 
DON 182 
in neoplasms 207 
Amiloride-sensitive Na transport, 
N-mustard on 254 
6-Amino-5-azacytidine as purine 
antagonist 345 
4-Aminobutyrate: 2-oxoglutarate 
aminotransferase (EC 2.6.1.19) 
inhibition 116 
L-(aS,5S)-a-Amino 3-chloro-4, 
5-dihydro-5-isoxazoeacetic acid see 
Acivicin 8-Aminoguanosine 
inhibition of PNPase 395 
on purine nucleoside phosphorylase 326 
synergistic growth inhibition 396, 397 
Ammonium ions 
on CP synthesis 233, 236-238 
pyrimidine synthesis stimulus by 
236, 237 
AMP deaminase (EC 3.5.4.6) 
IMP and 53 
tiazofurin and 54, 55, 62 
Amphipathic drugs see also Adriamycin 
bilayer couple hypothesis 267 
calmodulin and 268 
Antibiotics see individual substances 
Antifolates see also Folate antagonists and 
Methotrexate 
BW301U chemotherapy 357-372 see 
BW301U 
drug development strategies 8 
Antiglutamines see a/so individual drugs 
inchemotherapy 207-221 
inhibition mechanism 211 
structures 208 
Antimetabolites 


chemotherapy 143-151, 155-172 
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-DBD combinations 
rationale 164 
synergistic responses 164-169, 171 
kinetic classification 157-161 
potentiation by alkylating agents 143, 
155-172 
uridylate trapping and 417-425 
Antiviral 
activities of ribavirin and selenazofurin 
29-40 
synergistic effects 31 
agents 315 
(Ap);ACHRCI alkylation 
of DNA 284 
of rRNA 283, 284 
Aphidicolin 
antiviral chemotherapy and 383 
inhibition of DNA polymerases 381, 
382, 398, 441 
9-B-b’-Arabinofuranosyladenine (adenine 
arabinoside; AraA) action loci 328 
Arginase (L-arginine aminohydrolase; 
EC 3.5.3.1) ornithine synthesis 
and_ 106, 107 
Arginine decarboxylase (L-arginine 
carboxy-lyase; EC 4.1.1.19) putrescine 
synthesis and 106, 107 
Aromatic 2-chloroethylamines 
alkylation mechanism 282, 301 
attachment to oligonucleotides 278, 281 
Asparagine, CNS toxicity and 193 
L-Asparagine synthetase (EC 6.3.5.4) DON 
on 182 
Aspartate transcarbamylase (aspartate 
carbamoyltransferase, ATCase; 
EC 2.1.3.2) 
acivicin and 186, 196 
CP and 235 
in Lewis lung carcinoma 196 
PALA inhibition of 181 
Aspergillus nidulans polyamine 
requiring 103 
AT-125 see Acivicin 
ATP 
content, lapachol and D-galactosamine 
on 421 
DBD and antimetabolites on 168 
depletion, echinocytosis and 266, 
268-270 
in hepatoma, acivicinon 216-218 
dATP 
DBD and antimetabolites on 169 
IMPY and, on ribonucleotide reductase 
394, 395 
in hepatoma 
acivicinon 217 
tiazofurin on 58,59 


ATPases (EC 3.6.1.3) inhibition by NTP 
derivative 291 
ATP:tRNA nucleotidyltransferase 
(EC 2.7.7.21) 
inhibition by NTP derivative 291 
5-Azacytidine 
(4-amino-1-8-L-ribofuranosyl- 
s-triazin-2)1H)-one) 
cytostatic action 340 
3-deazauridine and 337 
enzyme induction 343 
inhibition of pyrimidine synthesis 337 
on antibody production 347 
on DNA methyltransferase 340 
on DNA synthesis 338, 339 
on gastric secretion 346 
on gene expression and differentiation 343 
onhumantumors 341 
on liver polyribosomes 338, 339 
on liver regeneration 338, 339 
on mouse tumors 337, 338 
on orotate phosphoribosyltransferase 338 
on orotidine-5’-phosphate decarboxylase 
338 
on RNA synthesis 337, 339, 340 
onrat hepatoma 337 
on thymidine kinase 338 
on thymidylate kinase 338 
on tyrosine aminotransferase 347 
on uridine kinase 337, 340 
pyrazofurin and 337 
structure 336 
substituted derivatives 344, 345 
5-Azacytosine arabinoside (1-8-D-arabino- 
furanosyl-5-azacytosine, Ara-AzC) 
on L1210 leukemia 344, 345 
structure 336 
5-Aza-2'-deoxycytidine (5-AzCdR) 
degradation sequence 342, 343 
incorporation into mouse tissues 342 
on L1210 leukemia 345 
structure 336 
synergisms on leukemias 342, 343 
Azapyrimidine nucleosides, metabolism 
335-348 
Azaribine (6-azauridine-2’ ,3’,5’-triacetate) 
herpes simplex infection and 335, 336 
hyperaminoaciduria and 336 
psoriasis and 336 
smallpox and 336 
thromboembolism and 336 
Azaserine (O-diazoacetyl-L-serine) 
mode of action 207 
on 3924A growth 208 
on amidotransferase 209-214 
on CPS II 209 
on CTP synthetase 209 


474 


on different tissues 
structure 180 
6-Azauridine see also Azaribine 
cancer chemotherapy and 335, 417-425, 
429-433 
on UTP content 419 
structure 336 
with D-galactosamine and 5-fluorouridine 
on human hepatoma 429-433 
with D-galactosamine on rat hepatoma 
420, 421, 423 
Azoxymethane induction of colorectal 
cancers in mice 96 
Base alterations in nucleoside analogs 324 
Biopterins, GTP and 225, 230, 231 
Bleomycin synergism with DFMO 98 
Bredinin antitumor action 29, 30 
Bromoconduritol (BC) inhibition of 
glycoprotein synthesis 406 
5-Bromouracil on L1210 cells 397 
Butylanilinouracil (BAU) inhibition of DNA 
polymerase 398 
N?-(p-n-Butylphenyl)-2’-deoxyguanosine 
(BuPdG) inhibition of DNA polymerase 
398 
BVdUTP (E-5-(2-bromovinyl)-2’- 
deoxyuridine triphosphate 377 
competition with dTTP 379 
K, values for different DNA polymerase 
379 
BW301U, lipophilic folate antagonist 
357-372 
cytotoxicity mechanism 371 
on animaltumors 362 
on DNA synthesis 362-364 
on 3T3R400 cells 363, 364, 369 
phase I studies 365-369 
pretreatment, MTX resistance and 
365-368, 370, 439 
properties compared with DDMP 360 
structure 361 
toxicity 364 


210, 211 


Cadaverine (1,5-diaminopentane) synthesis, 
ODC and 109 
Caerulein induction of pancreatic 
polyamines 97 
Calcium 
-induced inositolphospholipid breakdown 
270 
loading, echinocytosis 
uptake by IOVs 268 
Calcium leucovorin on BW301U toxicity 
364 
Calmodulin Ca binding, amphipaths on 
268 


266-268 
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Cancer see Human neoplasia, Neoplasia and 
specific neoplasias 
Cancer chemotherapy see Chemotherapy 
Carbamoyl-phosphate (CP) 
acivicin and 240 
determination 235 
mitochondrial 233 
ornithine on 237 
pyrimidine synthesis and 233, 240 
stimulation 238 
synthesis blockage 238 
Carbamoyl-phosphate synthetase I (CPS I; 
EC 6.3.4.16) inhibition 233, 237, 442 
Carbamoyl-phosphate synth: ‘ase II (CPS IT; 
EC 6.3.3.5) 
acivicinon 179, 182, 186, 196, 209, 212, 
214, 217, 220, 233, 241, 242, 442 
ACTase and 196 
azaserine on 209 
in neoplasms 207 
release from feedback inhibition 233, 240 
stimulation by 6-aza UMP 236 
Carcinogenesis, ODC activity and 95 
Carcinoma see also Human 
colon 38, tiazofurinon 81-84 
Lewis lung 
bredinin on 30 
selenazofurin on 30 
tiazofurin on 30, 81-84 
rodent mammary, induction 99 
Walker 
BW301U on 362 
N-mustard resistant and sensitive lines 
248, 249 
Carnitine function, MGBG and 
136 
CDP, DBD and VF-1220n 171 
CDP reductase (EC 1.17.4.1) 156 
in 3924A cells 162, 164 
VF-1220n 164 
Cell membranes, adriamycin on 263-273 
Chemotherapy 
acivicin 179-200 
actinomycin and 219, 220 
dipyridamole and 219 
phase I trials 185, 186 
phase II trials 188-190 
synergism requirements 200 
acyclovir 330 
5-adenosylmethionine decarboxylase as 
target 125-136 
adriamycin 146, 147 
against autonomous self-stimulatory 
mechanism 256-258 
antiglutamine agents 207-221 
antimetabolite potentiation 143-151 
5-azacytidine clinical 341 


133, 134, 
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5-azadeoxycytidine clinical 343 
azapyrimidine nucleosides and 335-348 
blocking normal substrates 444 
BW301U 366-372 
combination 7, 145, 164, 171, 200, 219, 
220, 442, 443 
DDMP 360 
drug transport and 447 
enzyme targets 301, 441-444 
experimental, sugar analogs and 423, 
424 
FAM 146 
folate antagonists 
Ftorafur 147 
5-FU 144, 145, 148-150, 423 
glycoprotein targets 445 
guanine salvage enzymes and 47, 54, 61 
guanylate biosynthesis and 46, 47 
(bis)guanylhydrazones 134, 135 
herpes 330 
human hepatocellular carcinoma 
429-433 
IMP dehydrogenase and 46, 47 
membrane component targets 444, 
445 
7, 358, 366-372 
nitrosoureas 145 
nucleic acid targets 445 
nucleosides in 323-331 
ODC inhibitors 93-100, 116-119 
reevaluation of clinical effects 151 
ribonucleotide reductase and 47 
strategy 447 
tiazofurin 45-64, 440 
viral DNA_ polymerases and 377-383 
Chinese hamster CHO cells 
MTX resistant 5,6 
polyamine-requiring 103 
tiazofurinon 81 
Chlorambucil on Ehrlich ascites cells 250, 
251 
p-(N-2-Chloroethyl-N-methylamino)- 
benzaldehyde 
binding to oligonucleotides 282 
synthesis of '*C compound 293, 294 
4(N-2-Chloroethyl-N-methylamino)- 
benzylamine (CIRCH,NH,) 
oligonucleotide derivatives 294 
on influenza virus 305 
synthesis of '*C compound 294 
2’, 3’-O-p-(N-2-Chloroethyl-N- 
methylamino)-benzylidene 
oligonucleotide derivatives 282 
synthesis of '*C compound 294 
4-(N-2-Chloroethyl-N-methyl)-aminobenzyl- 
5’-phosphamide oligonucleotide, 
synthesis of '*C compound 295 


357-372 


p-Chloromercuribenzoate (pCMB) on 
DHFR 17, 20 
5-Chlorouracil 397 
Chlorpromazine 
N mustard and 258 
on Ehrlich ascites 257 
Chromatin modification by alkylating 
oligonucleotide derivatives 303, 
312-314 
Chromosomes, DHFR gene on 5 
Clobenoside (1-ethyl-5,6-di-O-p- 
chlorobenzyl-3-O-propyl-B-p- 
glucofuranoside) 
on fucoprotein synthesis 
on fucose 409 
on GDP-fucose 411 
on sialic acid 409 
structure 411 
Colon cancer 
HCT-8 subline, MTX resistant 
ODC activity and 95 
pdCpdGpACHRCl alkylation of tRNA 285 
Creatine kinase (EC 2.7.3.2) inhibition 
by NTP derivative 290 
by photoaffinity labelling 291 
CTP 
acivicin on 216, 227-231 
DBD and antimetabolites on 168 
D-galactosamine on 421 
lapachol on 420, 421 
CTP:tRNA nucleotidyltransferase 
(EC 2.7.7.25) inhibition by NTP 
derivative 291 
CTP synthetase (UDP:L-glutamine amido- 
ligase; EC 6.3.4.2) 
acivicin on 157, 163, 168, 179, 197, 198, 
227-229 
assay of brain 226 
azaserine on 209 
in 3924A cells 162, 163 
in neoplasms 207 
dCTP 
acivicinon 216 
DBD and antimetabolites on 169 
tiazofurin on 58, 59 
Cytidine 
alkylation by addressed obligonucleotide 
derivatives 311 
metabolism, ribonucleotide reductase 
inhibitors and 390 
Cytomegalovirus (CMV) DNA polymerase 
377 
dNTP analogs and 379 
Cytosine arabinoside (cytararabine, 
ara-C) 
acivicin and 196, 198 
chemotherapy 143 


412, 414 


6, 7, 438 
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3-deazauridine and 198 
on leukemias 326, 345 
pyrimidine nucleotide metabolism and 
198 
Cytosolic CP synthesis, uracil nucleotides 
and 238, 241 
Cytotoxicity of antifolates 367-369 


3-Deazaadenosine (c3Ado) modes of action 
327 
9-Deazaadenosine chemotherapy 330 
3-Deazauridine 
ara-C and 198 
5-azacytidine and 337 
Dehydro-a-acetylinic putrescine 
(trans-hex-2-en-5-ynl-1,4-diamine) 
inhibition of ODC 115 
trans-3-Dehydro-a-difluoromethylornithine 
inhibition of ODC 115 
Dehydro-a-difluoromethylputrescine 
inhibition of ODC 115 
trans-3-Dehydro-a-monofluoromethyl- 
ornithine inhibition of ODC 115 
Dehydro-a-monofluoromethylputrescine 
inhibition of 115 
trans-3-Dehydroornithine inhibition of 
ODC 114 
4-Deoxy-N-acetyl-D-mannosamine on sialic 
acid 409 
3-Deoxy-3-amino-D-allose on fucose 409 
Deoxycoformin (DCF) on adenosine 
deaminase 326, 327 
Deoxycytidine deaminase (EC 3.5.4.5) 
tetrahydrouridine on 326 
Deoxycytidine kinase (EC 2.7.1.74) 337 
in rat hepatomas 328 
specificity 323 
1-Deoxy-ethylidene-D-galactose on sialic 
acid 409 
2-Deoxy-2-fluoro-D-galactose on galactose 
409, 414 
6-Deoxy-6-fluoro-D-galactose 
on fucose 409 
on galactose 409, 414 
2-Deoxy-D-galactose (2dGal) 
on L-fucose 413 
on glycoprotein synthesis 406 
Deoxyguanosine synergistic growth 
inhibition 396, 397 
1-Deoxy-mannojirimycin (DM) on glyco- 
protein synthesis 406 
1-Deoxynojirimycin on glycoprotein 
synthesis 406 
Deoxyribonuclease | (EC 3.1.4.5) 302 
Deoxyribonucleotides with 5’ phosphate, 
solid state synthesis 292, 293 


Deoxythioguanosine, 5-aza-2’-deoxycytidine 
synergism 342 
Deoxyuridine incorporation 
BW301U on 366-368, 372 
MTX on 359, 366-368 
Desamido-NAD:L-glutamine amido-ligase 
(EC 6.3.5.l)acivicinon 182 
Desferal 
ribonucleotide reductase inhibition 
potentiation 393, 395 
synergistic growth inhibition 395, 396 
DHPGTP(9-(1,3-dihydroxy-e-propoxy- 
methyl) guanine triphosphate) 377, 
378 
competition with dGTP 380, 382 
competition with dTTP 379 
K, values for different DNA polymerase 
379 
Diamine oxidase (EC 1.4.3.6) inhibition by 
bis(guanylhydrazones) 129, 130, 135 
1,4-Diaminobutanone inhibition of ODC 
114 
trans-|,4-Diamino-2-butene inhibition of 
ODC 114 
2,4-Diamino-6-(2,5-dimethoxybenzyl)-5- 
methylpyrido-(2,3-d)-pyrimidine see 
BW301U 
2,4-Diaminopyrimidines, MTX and 360 
Dibromodulcitol (DBD) 
-acivicin 
on 3924A 165, 166 
on nucleotides 168 
-antimetabolite combinations 
rationale 164 
synergistic responses 164-169, 171 
kinetic classification 157, 158 
on 3924A survival 157, 158, 165 
on DNA 157 
potentiation of metabolites 155-172 
-pyrazofurin 
on 3924A _ 165, 166 
on nucleotides 168, 169 
-tiazofurin 
on 3924A_ 165, 167 
on nucleotides 168, 169 
-VF-122 on 3924A_ 165, 167 
cis-Dichlorodiammoneplatinum, 5-aza-2’- 
deoxycytidine synergism 342 
Dicyclohexylammonium sulfate (DCHA) 
inhibition of spermidine synthase 94 
synergism with DFMO 98 
a-Difluoromethylornithine (DFMO) 
animal studies 117 
cell culture studies 115 
clinical studies 117 
combination chemotherapy 96-98 
differentiation induction by 116 
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inhibition of ODC 94, 108, 113, 115, 
125, 443 
on colonic tumors 96 
on mammary tumors 99 
radiolabelled binding studies 115 
resistance 118, 126 
with MGBG 135 
a-Difluoromethylputrescine inhibition 
of ODC 115 
Dihydrofolate reductase (DHFR; 
EC 1.5.1.3) 
activation 15-20 
by DTNB 14, 16-18, 22 
by salts and chaotropes 22 
mechanism 21-23 
altered forms 14 
MTX resistance and 6-8 
conformational states 22 
electrophoretic forms 15, 21 
gene amplification 5, 6,8, 14 
pHon 19 
inhibition by antifolates 360, 361, 369 
isoelectric focussing 15, 23 
MTX 
inhibition plots 16-20 
resistance and 358, 438, 439 
target 3,13 
polymorphism 15 
properties 7, 15 
protein levels and BW301U treatment 
370 
synthesis increase 369 
Dihydro-orotase (EC 3.5.2.3) acivicin and 
196 
2,6-Dihydroxypyridine 397 
7,12-Dimethylbenz(a)anthracene (DMBA) 
induction of mouse mammary tumors 
99 
1,2-Dimethylhydrazine induction of mouse 
colorectal cancers 96 
Dipyridamole 
acivicin and 181,219 
on salvage nucleosides 199, 219 
5,5’-Dithiobis(2-nitrobenzoic acid) (DTNB) 
activation of DHFR 14, 16-18, 22 
DNA 
alkylation by addressed agents 286, 287 


5-aza-2’-deoxycytidine incorporation 341 


double-strand breaks, adriamycin and 
263 
intercalated, 2 quantum splitting 288 
interstrand crosslinks 
cell proliferation and 250, 258 
chlorambucil 251 
N-mustard 250 
oligonucleotide derivatives on 312-314 
splitting, free radicle mechanism 289 


synthesis 
antifolate inhibition 362-367, 372 
5-azacytidine on 337, 338 
growth factor induced 255 
rate limitation 398 
ribonucleotide reductase activity and 
388-391, 441 
thiosemicarbazones on 392 
cDNA encoding ODC_ 110 
DNA-methyltransferase (EC 2.1.1.37) 
5-azacytidine on 340 
DNA polymerase (EC 2.7.7.7) 
ara-Con 198 
assay 387 
CMV 377, 378 
EBV 377, 378 
HSV-1 377, 378, 380, 382 
HSV-2 377, 378 
human aandB 378 
inhibitors 291, 292, 398, 441 
Km values of dNTP for 378 
dNTP concentrations and 388, 389 


nucleotide analogs and 291, 292, 377-383 


ribonucleotide reductase and 386, 397, 
398 
Dog acivicin toxicity 185 
DON 
on L-asparagine synthetase 182 
on XMPaminase 182 
structure 180 
Doxorubicin see Adriamycin 


E. coli, polyamine requiring 103 
Echinocyte 
adriamycin on 266 
morphology 264, 266 
Echinocytosis 
adriamycin on 266-268 
NAG on blockade 268 
phorbol esters on 272 
polyphosphoinositides and 269 
prevention by amphipaths 266 
EDTA ribonucleotide reductase inhibition 
potentiation 393 
Ehrlich ascites tumor cells 
BW301U on 362 
chlorambucil on 251 
chlorpromazine on 257 
flunarizine on 257 
furosemide on growth 253 
IMP dehydrogenase from 29 
mepacrine on 257 
N-mustard on 257 
N-mustard resistant 247 
ribonucleotide reductase 386 
TMB-8 on 257 
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Enzyme 
inhibitors 
irreversible, affinity labelling of 277 
NTP derivatives 289-292 
targets for antimetabolites 162-164 
Epstein-Barr virus (EBV) DNA polymerase 
377 
dNTP analogs and 379 
Erythrocytes 
adriamycin on 263-273 
desialation of 264 
discocyte-echinocyte transition 264, 
266-268 
ghosts 265 
inside-out vesicles (IOVs) 264, 268 
phosphoinositides in 265 
(EHNA) 
on adenosine deaminase 326, 327 
deoxyadenosine and, on ribonucleotide 
reductase 394 
synergistic growth inhibition 395, 396 
Erythroid cells of bone marrow BW301U 
on 369 
Ethylglyoxal bis(guanylhydrazone) (EGBG) 
127 
cellular accumulation 131 
inhibition of S-adenosylmethionine 
decarboxylase 129 
on ODC_ 132 
3’-Exonuclease activity of HSV DNA 
polymerase 377 


Familial polyposis 95 
a-Fetoprotein in hepatocellular carcinoma 
431 
FGAM synthetase (phosphoribosylformyl- 
glycinamidine synthetase; FGAR 
amidotransferase; EC 6.3.5.3) 
acivicinon 179, 215,217 
in neoplasms 207 
L-glutamine antagonists on 182 
Flunarizine 
N mustard and 258 
on Ehrlich ascites 257 
F1ACTP (1-(2’-deoxy-2’-fluoro-B-D- 
arabinofuranosyl)-5-iodocytosine 
triphosphate) 377, 378 
2-Fluoro-araATP 
on ribonucleotide reductase 394, 395 
synergistic growth inhibition 395, 396 
2-Fluoro-2’-dATP 
on ribonucleotide reductase 394 
2-Fluorodeoxyadenosine synergistic growth 
inhibition 395, 396 
5-Fluorouracil (5-FU) chemotherapy 
143-151 


combination 96, 97 
acivicin and 196, 198 
FAM 146, 147 
multidrug regimens 150 
nitrosources and 145 
PALA and 198 
in breast cancer 150, 151 
in colorectal cancer 148, 149 
in gastric cancer 144-147 
in pancreatic cancer 145-147 
metabolism 197 
5-Fluorouridine 
6-azauridine and D-galactosamine on 
human hepatoma 429-433 
on tumor cells sugar analogs and 421, 
423 
FMAUTP (1-(2’-deoxy-2’-fluoro-B-D- 
arabinofuranosyl)-5-methyluracil 
triphosphate 377, 378 
competition with dTTP 379 
Folate antagonists see also Antifolate 
cytotoxicity of MTX and BW301U 
367-369 
ideal requirements for 359 
phenotypic resistance to 369-372 
Formycin ATP on ribonucleotide reductase 
394 
1-Formyl-galactal on sialic acid 409 
1-Formyl isoquinoline thiosemicarbazone on 
ribonucleotide reductase 392, 393 
2-Formyl quinoline thiosemicarbazone on 
ribonucleotide reductase 392, 393 
Fowl plague virus (FPV) see Influenza virus 
Fucokinase (EC 2.7.1.52) 
assay 408 
l-methyl fucoside on 410 
Fucoproteins biosynthesis Clobenoside 
on 412 
L-Fucose 
biosynthetic pathway and inhibitors 409 
Clobenoside on 412 
on cell growth 413 
Fucose-1-phosphate pyrophosphorylase 
assay 408 
l-methyl fucoside on 410 
FUDP-sugar analogs 422 
Furanydil-fluorouracil (Ftorafur) 
chemotherapy in gastric cancer 147 
Furosemide 
inhibition of cell multiplication 253 
on K transport 252, 253, 256 


Galactokinase (EC 2.7.1.6.) 
assay 407 
in Leloir pathway 414 
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bD-Galactosamine 
acivicin and 199, 240 
in experimental chemotherapy 423-425 
on human hepatocellular carcinoma 
429-433 
on nucleotide contents 421 
pyrimidine synthesis inhibitors and 
239-241, 420, 421 
uridylate trapping and 419 
Galactose 
biosynthesis inhibitors 409 
metabolites, separation 408 
Galactose-1-P-uridyltransferase 
(EC 2.7.7.10) in Leloir pathway 414 
D-Galactosone, uridylate trapping and 419 
N-Galacturonyl-L-phenylalanine 
on fucose 409 
on galactose 409 
Gastric secretion block by 
5-azacytidines 346 
GDP 
DBD and VF-122 0n_ 171 
biosynthesis 
Clobenoside on 411, 412 
l-methyl-fucoside on 410 
pools in TR sensitive and resistant cells 
74 
Gene 
amplification, DHFR overproduction and 
358, 370 
expression, alteration by tiazofurin 79, 81 
bD-Glucosamine 
in experimental chemotherapy 423-425 
on UTP content 419 
Glutamine 
acivicin resistance and 182, 225 
antagonists and structures 180 
CNS amino acids and 193 
content of liver and hepatoma 213-215 
protection from antiglutamines 208, 213 
tissue content 225 
Glutamine-utilizing enzymes 
see also individual enzymes 
acivicin and azaserine on 209 
y-Glutamyltransferase (y-glutamyltrans- 
peptidase; EC 2.3.2.2) 
acivicinon 182 
marker in hepatocellular carcinoma 
patients 431, 432 
Glycoprotein biosynthesis 
inhibitors 405-415 
sites of modification 405, 406 
Glyoxal bis(guanylhydrazone) (GBG) 127 
cellular accumulation 131 
on putrescine and spermidine 130 
GMP pools in TR resistant and sensitive 
cells 74 
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GMP synthetase (EC 6.3.4.1) 
acivicinon 169, 180, 212, 214, 218, 220, 
227-229 
assay of brain 226 
in hepatomas 164 
in neoplasms 207 
Growth factor binding and subsequent 
events 256 
GTP 
acivicinon 216-218, 227, 229 
biological functions 48 
biopterins and 230 
DBD and antimetabolites on 168 
D-galactosamine on 421 
in hepatoma 216-218 
lapacholon 421 
paranoid schizophrenia and 229-231 
pools in TR resistant and sensitive cells 
70, 74 
tiazofurin and 50 
araGTP on ribonucleotide reductase 394 
dGTP 
DBD and antimetabolites on 169 
in hepatoma, acivicinon 217 
-nucleotide analog competition for DNA 
polymerase 379, 380 
pools in TR resistant and sensitive cells 
70, 74 
tiazofurin and 50, 58, 59 
GTP cyclohydrolase (EC 3.5.4.16) biopterins 
and 225 
Guanazole on ribonucleotide reductase 
385 
Guanine 
alkylation by addressed 
oligonucleotide derivatives 311 
reversal of cytotoxicity by ribavirin and 
selenazofurin 39 
tiazofurin on 54 
TR on incorporation 78 
Guanine phosphoribosyltransferase 
(GPRT; EC 2.4.2.8) inhibition by IMP 
52, 53, 56, 440 
Guanosine 
metabolism with ribonucleotide reductase 
inhibitor 390 
reversal of antiviral action 32-35 
Guanosine kinase of T. vaginalis 329 
Guanylate 
biosynthesis 
chemotherapy and 46, 63 
tiazofurin on 70, 75, 78 
pools 
antivirals on 31, 39 
TRon 76, 80, 84, 86 
Guanylate kinase (EC 2.7.4.6) 
acyclovir and 330 
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bis (Guanylhydrazones) Novikoff 5-azacytidine on 337, 339, 340 
cellular accumulation 130, 131 Herpes simplex viruses (HSV1, HSV2) 
chemotherapy choice 134 DNA polymerase 377 
inhibition dNTP analogs and 379-381 

of diamine oxidase 129, 130 thymidine kinases 330 
of 5-adenosylmethionine decarboxylase Hexokinase (EC 2.7.1.1) inhibition by NTP 
127, 130, 135 derivatives 291 
interactions with ODC inhibitors 132 Human neoplasia 
on ODC 132, 133 adenocarcinoma cell Colo-205 DFMO 
structure-activity relationships 127, 129 and 5-FU on 96,97 
AML BW301U on 362 

Hamster bladder cancer acivicinon 189 
HT,b cell transformation 98 bone marrow BW30!1U and MTX on 
WDPDPaCa cell inhibition 98 365-370 

Hemagglutinin mRNA 316 breast cancer 

HeLa S3 DNA polymerase 377 acivicin on 183, 184, 186, 188, 189 

Hemophilus parainfluenzae polyamine 5-FU on 150, 151 

requiring 103 polyamine levels, grades and prognosis 

Hepatocytes 98, 99 
fucose metabolism, Clobenoside and 412 polychemotherapy 150 
pyrimidine production by 422 Burkitt lymphoma cells acivicinon 183 

Hepatoma see also Human neoplasia cancers MTX treatment regimens 358 
3924A 46, 155 cell line KS62/MTX 6 

acivicin on 158, 159, 208, 209, 213, colorectal cancer 
214, 218, 220, 442 acivicin on 186, 188, 189, 199 
actinomycin on 220 5-FU on 148, 149 
antimetabolites and DBD on_ 165-172 DNA polymerases a and B 378 
azaserine on 208, 209, 213, 214 epidermoid lung cancer acivicinon 186 
combination chemotherapy 442 gastric cancer 
culture, cells 68 adriamycin on 146 
culture, in vivo 226 FAM on 146 
DBD on _157, 158, 165-172 Ftorafur and adriamycin on 147 
NTPs in 168, 216 5-FU on 144 
GNTPs in 169, 217 5-FU and nitrosoureas on 145 
PRPPin 216 mitomycinC on 146 
purine metabolism imbalance 56 single and multiple drug therapy 145 
pyrazofurin on 159, 160 germ cell cancer acivicinon 189 
salvage enzymes 218 glioma acivicinon 189 
stationery phase, properties 161, 162 hepatocellular carcinoma selective 
synergistic growth inhibition 165-167 antipyrimidine therapy 429-433 
TAD and 60 dosage schedule 430 
tiazofurin on 49-54, 61, 159, 160, 440 patient selection 430 
TR resistance 79 side effects 430 
VF-122 on_ 160, 161 survival times 432, 433 
xanthine oxidase in 55 treatment duration 431 
AS-30D 417 tumor marker 431, 433 
6-azauridine and D-galactosamine on tumor progression 431] 
423 HL60 cells BW301U and MTX on_ = 368, 
5-fluorouridine and D-galactosamine on 370, 371 
422 KB cells acivicin on 182 
lapacholon 420 leukemia 5-azacytidine on 341 
Morris 3683F ribonucleotide reductase in lung cancer 
385 cell lines TR sensitivity and guanylate 
Morris 7777 5-fluorouridine and pools 85 
D-galactosamine on 422 cells LX-1 acivicinon 184 
Morris 9121 2-deoxy-D-galactose on non-small cell acivicinon 188 
413 small cell acivicinon 186 
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lymphoma 
acivicinon 189 
cell lines TR sensitivity and TAD 
content 85 
melanoma acivicin on 186, 189 
mesothelioma acivicin on 189 
Ovarian cancer acivicinon 186, 189 
PANCI cell inhibition 98 
pancreatic cancer 
acivicinon 186 
FAM on_ 147 
single and multiple drug therapy 145 
pancreatic MiaPaCa-2 cells acivicin on 
183 
prostate cancer acivicinon 189 
pulmonary adenocarcinoma acivicin on 
186 
red cells see Erythrocytes 
renal cancer acivicinon 189 
solid tumors 5-azacytidine on 341 
WIL-2 cells BW301U on 362 
a-Hydrazino-6-aminovaleric acid 
(a-hydrazinoornithine, HAVA) 
reversible inhibition of ODC 113, 114 
stabilization of ODC 108 
N-Hydroxy-N’-aminoguanidine derivatives 
on ribonucleotide reductase 385 
N-Hydroxyglycine amide ribonucleotide 
reductase specificity and 391 
Hydroxyurea 
on ribonucleotide reductase 385, 391 
synergistic growth inhibition 395-397 
Hyperaminoaciduria after azaribine 336 
Hypoxanthine incorporation, tiazofurin on 
54, 78 
Hypoxanthine-guanine phosphoribosyl- 
transferase (HPRT; EC 2.4.2.8) 
feedback inhibition 79 
in Leishmania donovani 329 
induction by 5-aza-2’-deoxycytidine 343 
tiazofurin on 52, 53, 56, 60, 62, 84 


Ibotenic acid structure and acivicin 192 
Immunodeficiency, adenine deaminase and 
326 
Immunoglobulin synthesis arrest by mRNA 
modification 304, 314, 315 
IMP 
de novo and salvage synthesis 77, 80 
‘GTP ratio and tiazofurin 61 
:dGTP ratio and tiazofurin 61 
metabolism in hepatomas 47 
pools in resistant and sensitive L1210 
cells 73 
sources of 52 
tiazofurin and 50, 54, 63 


ER24-Q 


IMP dehydrogenase (EC 1.1.1.205) 
in tiazofurin resistant and sensitive cells 
70, 79, 80 
inhibition 29-40 
antiviral activity and 31 
by TAD 439, 440 
guanine nucleotide levels and 31 
inhibitors biochemical differences of 39 
NADH receptor on 49 
neoplasia and 47, 61 
tiazofurin on 46, 49, 51, 60, 157, 163, 
164 
IMPY see Pyrazolimidazole 
Influenza virus 
genome 315 
inhibition by oligonucleotide derivatives 
304, 315-317 
Inosinate, see also IMP 
pools tiazofurinon 76, 84 
synthesis tiazofurin on 75 
Inositol 
phosphates from erythrocyte ghosts 265 
phospholipids 
Ca-induced breakdown 270 
growth control and 272 
on erythrocyte morphology 269 
Inox, IMPY and, on ribonucleotide 
reductase 394 
Iodoacetamide (IAM) on DHFR_ 18-20 
5-lodotubercidin on adenosine kinase 326 


Krebs II ascites cells, nucleic acid 
modification 302, 305-312 
viability and 312 


Lapachol 
on nucleotide contents 421 
on pyrimidine synthesis 420 
Lectins, echinocytosis and 267 
Leishmania donovani enzymes of 328, 329 
Leloir pathway, inhibitors of 414 
Leucyl-tRNA-synthetases (EC 6.1.1.4) 
y-substituted NTP as substrate 291 
Leukemia, mouse 
L1210 
acivicinon 182-184 
adriamycin on 263 
5-azacytidine and analogs on 341-345 
bredinin on 30 
BW301U on 30 
culture 68, 386, 387 
guanylate in 74-78 
bis(guanylhydrazones) on 
hypoxanthine and guanine 
incorporation 78 


132-134 
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IMP sythesis in 77 
inosinate in 75, 76 
MTX resistant 6, 14, 438 
nucleotide concentrations in 69 
purine nucleotide synthesis in 69 
selenazofurin on 30 
synergistic inhibition by ribonucleotide 
reductase inhibitors 393-398 
TAD formation in 72 
tiazofurin on 30, 81-84 
tiazofurin resistant 72-79, 439 
L5178Y 
5-azacytidine on 337, 338 
MTX resistance 5,6 
selenazofurin on 30 
tiazofurin on 30 
P388 
acivicinon 182, 184, 197 
acivicin resistant 181 
5-azacytidine on 337 
BW301U on 362 
5-FU on 197 
selenazofurin on 30 
tiazofurin on 30, 81-84 
tiazofurin resistant, characteristics 70 
Lewis lung carcinoma, tiazofurin on 30, 
81-84 
Liver 


glycoprotein synthesis and its inhibition 
405-415 
regeneration, 5-azacytidine on 338 
Lymphocyte-mediated toxicity 326 
Lymphoma, mouse, $49, ODC from 110 


Mammary tumor see a/so Human breast 
cancer 
TA3 (mouse) 417 
6-azauridine on 419, 423, 424 
5-fluorouridine on 423, 424 
D-glucosamine on 419, 423, 424 
D-glucose analogs on 418 
Mannosidases inhibition of 406 
Melanoma, mouse B16 
BW301U on 362 
tiazofurinon 81-84 
Membranes, effects of alkylating agents 
247-259 
MepUCHRCI alkylation of DNA 284 
Mepacrine 
N-mustard and 258 
on Ehrlich ascites 257 
Methionine synthetase in MTX-resistant 
cells 8 
Methotrexate (MTX) 
chemotherapy 143 
effect of enzyme activators 15-20, 23 


inhibition of DHFR 13, 16, 438 
on DNA synthesis 362-364 
on 3T6 cells 363, 364, 369 
polyglutamylation 4, 13 
resistance 3-9, 13, 358, 438, 439 
acquired 5-7 
after BW301U treatment 365-368 
clinical studies 6 
factors affecting 4 
lipophilic antifolates and 359 
natural 3-5 
3T6R400 cells 364, 369 
uptake and 4,8 
structure 361 
transport DHFR activity and 363, 364, 
369 
Methoxyurea, ribonucleotide reductase 
specificity and 391 
6-Methyl-a-acetylenic putrescine 
(6-heptyne-2,5-diamine) 
antitumor action 117 
inhibition of ODC 115, 116 
1-Methyl fucoside inhibition of fucose 
synthesis 409, 410, 414 
a-Methyl-a-hydrazinoornithine (5-amino-2- 
hydrazinomethylpentanoic acid) 
inhibition of ODC 114 
1-Methyl-1-nitrosourea (MNU) induction of 
rat mammary tumors 99 
1-Methylene-D-galactose on galactose 409, 
414 
1-Methylene-isoquinoline-N-hydroxy-N’- 
aminoguanidine on ribonucleotide 
reductase 393 
2-Methylene-quinoline-N-hydroxy-N’- 
aminoguanidine on ribonucleotide 
reductase 393 
Methylglyoxal-bis(guanylhydrazone) 
(MGBG) 
cellular accumulation 131 
inhibition of 5-adenosylmethionine 
decarboxylase 105, 127-129 
interaction with carnitine 134, 136 
on mitochondrial function 133 
on ODC_ 132 
structure comparison 127, 128 
with DFMO 130 
with a-difluoromethylornithine 117 
N-Methylhydroxyurea on ribonucleotide 
reductase 391 
N-Methylimidazole (MeIm) in 
oligonucleotide synthesis 279, 280 
a-Methylornithine 
drug resistance 118 
inhibition of ODC 108, 114 
5’-Methylthioadenosine from spermidine and 
spermine syntheses 106, 107 
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5’-Methylthioadenosine phosphorylase 
(5’-methyladenosine:orthophosphate 
methylthioribosyltransferase; 
EC 2.4.2.28) in methionine salvage 
106, 107 
Metoprine (DDMP) 
chemotherapy 360, 361 
on DHER levels 370 
on DNA synthesis 362, 364 
on mouse tumors 371 
on MTX-treated cells 359 
structure 361 
toxicity 361 
Mitomycin C in FAM therapy 146 
Monkey acivicin toxicity 185 
Monoamine oxidase (EC 1.4.3.4) oxidation 
of 5-hexyne-1,4-diamine 116 
a-Monofluoromethylornithine inhibition of 
ODC 115 
a-Monofluoromethylputrescine inhibition of 
ODC 115 
Mouse 
acivicin toxicity 184 
3T6R400 cell line antifolates on 6, 363, 
364, 369 
tumors see also individual names 
colonic 96 
renal 100 


tiazofurin sensitivity 82, 83 
Muscimol structure and acivicin 192 
Mutagenesis, site directed 314 
Myeloid cells of bone marrow BW301U 

on 369 
Myeloma mouse MOPC21 mRNA 

modification 304, 314, 315 


NAD 
analog of selenazofurin 30 
analog of triazofurin 30 
in tiazofurin-resistant cells 
synthesis inhibition 39 
tiazofurin and 48-52, 57, 59, 60, 63 
NADP tiazofurin on 59 
NADPH 
on MTX binding 4 
tiazofurinon 59 
NAD pyrophosphorylase (NADPPase; 
EC 2.7.7.1) 48, 69 
in sensitive and resistant mouse tumors 
80-82 
in tiazofurin resistant cells 70,71, 73 
tiazofurin and 49, 59, 60, 63 
Neisseria perflava polyamine requiring 103 
Neomycin inositol lipid binding 270 
Neoplasia see also Human neoplasia and 
specific neoplasias 
gene expression, reprogramming 56 


70, 71 


GMPand 47 
GMP synthetase and 47 
dGTP 47 
IMP dehydrogenase 47 
Neuraminidase (EC 3.2.1.18) desialation of 
erythrocytes 264, 268 
Neuroblastomas induction of differentiation 
in 116 
Neurospora crassa polyamine requiring 103 
Neurotoxicity of acivicin 186, 188-194, 
225-231 
glutamine and 193 
possible cause 191, 192 
Nicotinamide phosphoribosyltransferase 
(EC 2.4.2.12) inhibition by antivirals 
39 
p-Nitrobenzylthioinosine on nucleotide 
transport 326 
Nitrogen mustard (N-mustard) 248 
chlorpromazine and 258 
flunarizine and 258 
inhibition of Walker cell growth 249 
mepacrine and 258 
on cell multiplication 252 
on intracellular pH 255 
on K transport 252, 253 
on Na influx 254 
TMB-8 and 258 
N-Nitrosobis(hydroxypropyl)amine 
transformation of hamster cells 98 
Nitrosoureas potentiation of 5-FU 144-145 
Nojirimycin (N) inhibition of glycoprotein 
synthesis 406 
L-Norvaline on pyrimidine synthesis 236 
NSC-163501 see Acivicin 
dNTPs 
concentration, DNA synthesis and 
388-390 
Km values for different DNA polymerases 
378 
on ribonucleotide reductase 386 
Nucleic acids, complementary addressed 
alkylation of 282, 302, 305-312 
alkylated bases after oligonucleotide 
derivatives 1, 11,111 311 
modification by 1,11 and111 309 
non-addressed alkylation 310 
Nucleoside analogs 
biologically active 324 
competition 325 
inhibition by 326 
loci of action 325 
selective chemotherapy 328 
Nucleoside 5’-diphosphate reductions, 
dNTPs on 386 
Nucleoside 5’-diphosphate kinase (NDPK) 
386 
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Nucleoside phosphotransferase (EC 2.7.1.77) 
in Leishmania donovani 328, 329 
Nucleoside salvage 
acivicin and 217, 218 
dipyridamole on 219 
inhibitors 199 
Nucleoside-5’-trimetaphosphates (NTMP) 
from NTP 289 
Nucleoside-5’-triphosphate (NTP) 
-derivatives for affinity labelling 
289-292 
Nucleosides in chemotherapy 323-331 
structural modifications 323-325 
transport inhibition 326, 330 
Nucleotides 
acivicinon 225-231 
analog triphosphates, DNA polymerase 
and 377-383 
analogs, preferential phosphorylation in 
infected cells 378 
derivatives as enzyme inhibitors 
inhibition of synthesis 406, 407 
rat brain, acivicinon 226, 227, 229 
rat hepatoma acivicin on 229 
rat liver acivicinon 229 


277-296 


Oligonucleotide derivatives as targeted 
inhibitors see also Oligothymidilyl 
as antiviral agents 315 


biochemical aspects 301-318 
chemical aspects 277-296 
of platinum complexes 288 
onchromatin 303, 312-314 
onenzymes 277-296 
on hemagglutinin mRNA 316 
on influenza virus 315-317 
on MOPC 21 cells 314, 315 
on nucleic acids 302, 303, 305-312 
site directed mutagenesis 295 
Oligonucleotides 
alkylating derivatives of 281, 282 
synthesis with 5’-phosphate 278-281 
homogeneous procedure 279-281 
solid phase scheme 279, 280, 292 
Oligothymidylate derivative, DNA splitting 
and 289 
Oligothymidilyl uridine derivatives (I-IV) 
305 
alkylation 
byI, I andIII 309, 311 
by Iland III 308 
by II on cell viability 312 
as complementary addressed nucleic acid 
modifiers 305-312 
on Krebs II cells 306, 307 
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OMP decarboxylase (EC 4.1.1.23) 156 
in 3924A cells 162, 163 
inhibition 233, 444 
Ornithine 
biosynthesis 
onCP 237 
on pyrimidine synthesis 239 
Ornithine aminotransferase (L-ornithine:2- 
oxoacid aminotransferase; EC 2.6.1.13) 
ornithine synthesis and 106, 107 
Ornithine carbamoyltransferase 
(carbamoyl-phosphate:L-ornithine 
carbamoyltransferase; EC 2.1.3.3) 
107 
inhibition 237 
Ornithine decarboxylase (L-ornithine 
carboxy-lyase; ODC; EC 4.1.1.17) 
activity in colonic mucosal cells 95 
antibodies 109 
antizyme inhibitor 112 
antizymes 111 
carcinogenesis and 95, 96 
cloning of cDNA _ 110 
control and chemotherapy 93-100, 
103-119 
gene amplification 
gene expression 111] 
bis(guanylhydrazones) on 
induction 105 
inhibition, consequences of 
inhibitors 108, 113-116 
intracellular localization 109 
polyamine biosynthesis and 93, 94, 104, 
106, 107 
post-translational modification 112 
properties 108, 109 
regulation 110-112, 443 
synthesis 111 
turnover rate 111 
Orotate 
hepatic content 235, 236, 238 
measurement 235 
4-pentenoate on 240 
synthesis stimulation 234, 237 
Orotate phosphoribosyltransferase 
(EC 2.4.2.10), 5-azacytidine on 338 
Orotidine-5’-phosphate decarboxylase 
(EC 4.1.1.23), 5S-azacytidine on 338 
Ouabain-sensitive K transport system 252 
furosemide on 253 


106, 107 


118, 126 
132, 133 


125-127 


Pancreatic cancer, DFMO on 97, 98 
Parainfluenza virus type 3 strain C243, 
ribavirin and selenazofurin on 32 
Paranoid schizophrenia 
acivicin and 230, 231 
D-galactosamine on 421 
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GTPand 229-231 
tiazofurin and 229, 231 
4-Pentenoate 
CP synthesis and 237, 238 
on pyrimidine synthesis 239, 240 
Phenylalanyl-tRNA-synthetase (EC 6.1.1.20) 
NTP derivatives on 291, 292 
Phorbol esters on echinocytosis 272 
Phosphodiesterase, snake venom 
(EC 3.1.15.1) in UMP analysis 234 
Phosphoglycerate kinase (EC 2.7.2.3) 
acyclovir and 330 
Phospholipase C (EC 3.1.3.36) activation, 
growth factor and 256 
N-(Phosphonacetyl)-L-aspartate and 
pyrimidines, D-galactosamine and 420, 
421, 423 
N-(Phosphonoacetyl)-L-aspartic acid 
(PALA) 
acivicin resistance and 181 
5-FU and 198 
inhibition of ATCase 196 
Phosphonoformic acid (PFA) 
binding to HSV DNA polymerase 380, 
381 
resistant DNA polymerases 382 
Phosphoribosylpyrophosphate (PRPP), 
acivicinon 215, 216 
Plasma membrane, alkylation of 250, 251 
Platinum complexes oligonucleotide 
derivatives on DNA 288, 289 
cis-Platinum inhibition with DFMO 98 
Physarum polycephalum ODC 
phosphorylation in 112 
Poly(A) sequences as modification targets 
301 
Poly(ADP ribose) polymerase inhibitors 39 
Polyamines 
biosynthesis 93 
enzymes of 104, 106, 107 
inhibition 125, 443 
cellular accumulation, bis(guanylhydra- 
zones) on 130, 132, 133 
dependent cells 103 
levels 
in colonic cancer 96 
in mammary cancer 98 
pancreatic growth and 97 
Polyethyleneimine-bound chlorambucil on 
Ehrlich ascites cells 250, 251 
Polyglutamate synthetase MTX resistance 
and 5,8 
Polyhydroxysubstituted benzene on 
ribonucleotide reductase 385 
Polymer-bound alkylating agents 250 
Polynucleotide kinase (EC 2.7.7.78) 302 
Polyposis genotype, ODC activity and 95 


Potassium transport systems 
cell proliferation and 251 
in Ehrlich ascites cells 252 
N-Propionyl-D-glucosamine on sialic acid 
409 
5-Propyl-2’-deoxyuridine triphosphate 
(PdUTP) 377 
dTTPand 379 
Propylglyoxal bis(guanylhydrazone) (PGBG) 
127 
cellular accumulation 131 
Protein synthesis, mRNA alkylation on 
286 
Protein kinase C (EC 2.7.1.37) activation, 
growth factor and 256 
Proteinase K (EC 3.4.21.14) 302 
PRPP, tiazofurin and 50,57, 60, 62 
Psoriasis, azaribine on 336 
Purine 
biosynthesis 
de novo flux 69, 78 
inL1210 cells 69 
salvage flux 69, 78, 80, 84 
in protozoa 328, 329 
MTX sensitivity and 4 
nucleotides in hepatomas 47, 56 
substituents 
herpes virus and 330 
on substrate activities 326 
Purine nucleoside phosphorylase 
(EC 2.4.2.1) 
8-aminoguanine on 326-331, 395 
in Leishmania donovani 329 
specificity 323 
Purineless death, MTX produced 4 
Putrescine 
biosynthesis 93, 94, 106, 107 
deprivation, cellular compensation 126 
in spermidine synthesis 104 
levels in mammary cancer 98, 99 
Putrescine aminopropyl transferase 
(EC 2.5.1.16) see Spermidine synthase 
Pyrazofurin 
5-azacytidine and 337 
D-galactosamine and 420, 421 
-DBD 
on 3924A cells 165, 166 
on deoxyribonucleotides 169 
on ribonucleotides 168 
on 3924A cell survival 159, 160 
on OMP decarboxylase 157, 163 
Pyrazoloimidazole (IMPY) on 
ribonucleotide reductase 385, 393 
synergistic action 394-397 
Pyrimidine 
analogs, herpes virus and 330 
catabolism 420 
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synthesis 

by hepatocytes 422 
inhibition by acivicin 233-242 
inhibition by lapachol 420 
inhibition, UTP deficiency and 419 
ornithine on 239 
pentanoate on 239, 241 
regulation 240 
stimulation 236-241 

Pyrimidine ribonucleosidase (EC 3.2.2.8) in 
Leishmania donovani 329 

Pyruvate kinase (EC 2.7.1.40) 408 


Rat 
brain enzymes, acivicinon 225-231 
gastric ulcers, 5-azacytidine on 346 
kidney tumor 
acivicinon 212 
azaserine on 211 
liver 
acivicin on 209, 210, 213-216 
azaserine on 209, 210, 213, 214 
CP content 235 
nucleotide content, lapachol and 
D-galactosamine on 421 
pyrimidine synthesis in 236, 237, 239 
Renal cancer DFMO on_—‘100 


Ribavirin antiviral activity 29-40, 439 
IMP dehydrogenase inhibition and 31, 
40 


mechanism of action 36-39 
on para-3 34, 35 
on vaccinia 34 
synergism with selenazofurin 31 
Ribonuclease A (EC 3.1.4.22) 302 
on chromatin 313 
Ribonuclease T1 (EC 3.1.4.8) 302 
Ribonucleotide reductase (EC 1.17.4.1) 
chemotherapy and 47, 58, 385-398 
DNA polymerase and 397, 398 
DNA synthesis and 388-391 
effector subunit 385, 386 
hydroxyurea on 385, 391 
inhibitors of 385, 440, 441 
inhibitory sites on 391 
iron-chelating agents and 392, 393 
N-methylhydroxyurea on 391 
non-heme iron subunit 385, 386 
NTP analogs on 394 
synergistic inhibition 394-397, 441 
RNA 
anti-sense, translation arrest and 315 
synthesis, 5-azacytidine on 337 
translation, inhibition by alkylation 286 
mRNA 
hemagglutinin 316 


immunoglobulin, modification on IgG 
synthesis 304, 314, 315 
stability, ODC activity and 111 
synthesis, ribavirinon 36-38 
rRNA 
alkylation kinetics 283 
maturation, 5-azacytidine on 338, 340 
RNA polymerase (EC 2.7.7.6) 
5-azacytidine and 337 
y-subsituted NTP as substrate 291 
Rubidium 80, K transport study and 251 
uptake inhibition by N mustard 252, 253 


Sarcoma 
180 (rat) 
acivicinon 212 
azaserine on 211 
BW301U on 362 
M5076 (mouse) 
acivicinon 184 
tiazofurin on 81-84 
Schizophrenia see Paranoid 
schizophrenia 
Selenazofurin 
antiviral activity 29-40 
IMP dehydrogenase inhibition and 31 
on para-3 34, 35 
on vaccinia 33 
synergism with ribavirin 31 
-NAD analog 30 
on LS178Y 30 
on P388 30 
phosphorylation 30 
Sialic acid 
biosynthesis, inhibitors of 409, 413 
Clobenoside on 413 
in hepatoma cells 405 
Sodium/hydrogen-antiport 
growth stimulation and 254 
pH and 255 
N-mustard on 254, 255 
Spermidine 
biosynthesis 93, 94, 106, 107 
deprivation, cellular compensation 126 
in mammary cancer 98, 99 
structure comparison 127, 128 
uptake competition by 
bis(guanylhydrazones) 131 
Spermidine synthase (5-methyladenosyl- 
homocysteamine: putrescine 
aminopropyltransferase; EC 2.5.1.16) 
inhibition by DCHA 94, 98 
polyamine biosynthesis and 104, 106, 
107 
Spermine 
biosynthesis 93, 94, 106, 107 
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in mammary cancer 98, 99 


Spermine synthase (5-methyladenosylhomo- 


cysteamine:spermidine aminopropyl- 
transferase; EC 2.5.1.22) 94 
polyamine biosynthesis and 104, 106, 
107 
Streptomyces sviceus acivicin from 179 
Sugar 
alterations in nucleoside analogs 324 
analogs 
FUDP- 422 
inhibition of glycoprotein synthesis 
406, 414 


on pyrimidine synthesis inhibitors 417 


uridylate trapping 418, 421 
Sulfhydryl-modifying agents 
on DHFR electrophoretic mobility 21 
on DHFR inhibition 15-20 


Swainsonine (SW) inhibition of glycoprotein 


synthesis 406 

Synergism 31, 98, 164-169, 171, 195, 200, 
219-221, 258, 259, 342, 343, 393-398, 
441 


TAD (thiazole-4-carboxamide adenine 
dinucleotide) 48 
formation by L1210 cells 72 
inhuman lymphomas 85 
in murine tumors, tiazofurin resistance 
and 81, 82 
in tiazofurin-resistant cells 80 
structure 68 
tiazofurin and 49, 59, 60, 63 
TAD phosphodiesterase (TADase; 
EC 3.1.4.1) 69 
in tiazofurin-resistant and sensitive cells 
70, 73, 81, 83, 86 
tiazofurin and 49, 59 
Teratocarcinomas induction of 
differentiation in 116 
Tetrahydrouridine on deoxycytidine 
deaminase 326 
Tetramethylguanidine (TMG) in 
oligonucleotide synthesis 279, 280 
Tetrathionate on DHFR_ 17-20 
Thioacetamide stimulation of ODC 105, 
108 
6-Thioguanine (6-TG) acivicin and 195 
Thiosemicarbazones on ribonucleotide 
reductase 385, 392 
Thymidine block in L1210 cells 397 
Thymidine kinase (EC 2.7.1.21) 378 
5-azacytidine on 338 
in herpes virus 330 
inrat hepatomas 328 
specificity 323, 330 


ER24-Q* 


Thymidine phosphorylase (EC 2.4.2.4) 


in rat hepatomas 328 
inhibition 397 


Thymidylate kinase (EC 2.7.4.9), 


5-azacytidine on 338 


Thymidylate synthetase (EC 2.1.1.45) 


antifolates on 368, 370 
5-FU on 196, 197 
in MTX-resistant cells 8 


Thymineless death, MTX produced 4 
Tiazofurin (TR; 2-8-D-ribofuranosylthiazole- 


4-carboxamide) 

acivicin and dipyridamole interaction 
199 

action, primary, secondary and tertiary 
markers 45-64 

dATP and 58, 59, 62 

biochemistry of resistance 67-87 

chemotherapy, background to 48, 440 

dCTPand 58, 59 

-DBD 
on 3924A cells 165, 167 
on nucleotides 168-170 

GDP and 51,62 

GTP and 50, 62 

dGTP and 50, 58, 59, 62 

HPRT and 56, 62 

IMP and 50, 59, 62 

IMP:GTP ratio and 61 

IMP:dGTP ratio and 61 

mechanism of action 67 

metabolism 49, 68 

-5’-monophosphate (TRMP) 48, 70 

NAD and 49-52, 59, 62 

-NAD analog 30 

on 3924A cell survival 79-81, 159, 
160 

on AMP deaminase 54, 55 

on CHO cells 81 

on guanine 54, 78 

on guanylate 70, 74-76, 84 

on hepatoma 3924A 49-51, 61 

on hypoxanthine 54, 78 

on IMP dehydrogenase 46, 50, 51, 59, 
62, 157, 163 

on IMP synthesis 75-77, 84 

on L1210 cells 72-79 

on Lewis lung carcinoma 439 

on liver and hepatoma 51, 52, 57, 58 

on NADP 59 

on NADPH 59 

on P388 cells 30, 70-72 

paranoid schizophrenia and 229-231 

phosphorylation 30 

PRPP and 50, 57, 60 

relation to ribavirin and selenazofurin 
29, 30 
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resistance 61 
guanylate pools and 85, 86 
HGPRTase and 84 
inosinate-guanylate ratio and 84, 86 
markers of 86 
NAD pyrophosphorylase-TADase ratio 
and 83, 86 
TAD content and 82, 85, 86 
resistant 3924A cells 79-81 
NAD pyrophosphorylase in 80 
stability 79, 80 
resistant human tumors 84, 85 
resistant L1210 cells 72-79 
guanylate pools in 74 
IMP synthesis in 77 
inosinate and guanylate in 75, 76 
NAD pyrophosphorylase in 73, 80 
stability 72, 80 
TAD formation by 72 
resistant murine tumors 81 
resistant P388 cells 70, 81-84 
DNA repairin 71 
5-FU on 72 
NAD phosphorylation in 70, 80 
stability 70, 80 
selective action 59, 60 
structure 68 
TAD and 49, 59 
targets and markers 
63, 64 
secondary 51 
tertiary 58 
dTTPand 58, 59, 62 
uptake in resistant cells 80 
TMB-8 on Ehrlich ascites cells 257 
N-mustard and 258 
Topoisomerase II, adriamycin and 263 
TPA comparison with adriamycin action 
271, 272 
Transamidinase (L-arginine-glycine 
amidotransferase; EC 2.1.4.1) ornithine 
synthesis and 106, 107 
Transglutaminase (EC 2.3.2.13) ODC 
inactivation and 113 
Tricarboxylic acid cycle, relationship to 
polyamine biosynthesis 106, 107 
Trichomonas vaginalis, enzymes of 329 
Triisopropylbenzenesulfonyl chloride (TPS) 
in oligonucleotide synthesis 279, 280 
Trimetrexate (2, 4-diamino-quinazoline, 
JB-11) in MTX-resistant cells 8, 9, 438 
Tryptophanyl-tRNA-synthetase 
(tryptophan-tRNA ligase, EC 6.1.1.2) 
inhibition by photoaffinity labelling 
291 
dTTP 
DBD and antimetabolites on 169 


49, 51, 57, 59, 61, 


in hepatoma, acivicinon 217 
-nucleotide analog, competition 379, 380 
tiazofurin and 58, 59 
Tubericidin on schistosomes 330 
Tunicamycin (TM) inhibition of 
glycoprotein synthesis 405, 406 
Tyrosine aminotransferase (EC 2.6.1.5), 
5-azacytidine on 347 


U-42, 126 see Acivicin 
UCHRCI alkylation of nucleic acids 284 
UDP, DBD and VF-122 0n_ 171 
UDP-galactose-4’-epimerase (EC 5.1.3.2) in 
Leloir pathway 414 
UDP-galactose: glycoprotein galactosyl- 
transferase (EC 2.4.1.22) inhibition 
413 
UDP-glucose dehydrogenase (EC 1.1.1.22) 
407 
UMP analyses 234 
Uracil nucleotides, D-galactosamine and 
238 
Urea 
cycle, relationship to polyamine 
biosynthesis 106, 107 
on DHFR 20, 23 
Uridine kinase (EC 2.7.1.48) 5-azacytidine 
and 337, 340 
Uridine phosphorylase (EC 2.4.2.9) 
inhibition 397 
Uridylate trapping 
sugar analogs 418 
UTP deficiency and 419 
UTP content 
acivicinon 216 
6-azauridine on 419 
DBD+ antimetabolites on 168 
D-galactosamine on 421 
D-glucosamine on 419 
lapachol on 420, 421 
uridylate trapping and 419 


Vaccinia virus (strain Elstree) ribavirin and 
selenazofurin on 32 
Varicella-Zoster virus (VZV) 
nucleotide analogs and 378 
thymidine kinases 330 
Vero cells, virus infection of 32 
VF-122 (poly(hydroxy)benzohydroxamic 
acid) 
on 3924A cell survival 160, 161 
on ribonucleotide reductase 157, 164, 
170 
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with DBD Xanthine oxidase (EC 1.2.3.2) in hepatomas 

on 3924A cells 165, 167 55, 59, 60 

on nucleotides 170, 171 Xanthine phosphoribosyltransferase in 
a-Vinylornithine inhibition of ODC 115 Leishmania donovani 329 
--Vinylputrescine inhibition of ODC 115 XMP aminase (XMP: L-glutamine 

amido-ligase; EC 6.3.5.2) 
acivicinon 179, 182 

Wilm’s tumor resistance to 100 DON on_ 182 


